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Background: Low back pain is a common musculoskeletal disorder defined as pain and soreness, muscle tension,
or stiffness in the lumbosacral area of the spine which does not have a specific cause. Low back pain results in high
health costs and incapacity to work causing an economic burden to society. The optimal management of
non-specific low back pain appears to be undecided. Recently published guidelines support the use of acupuncture
for treating non-specific low back pain and it has become a popular alternative treatment modality for patients
with low back pain.
Methods: A comprehensive systematic literature search was conducted through Medline using Ovid and Medical
Subject Headings for randomized controlled trials published in the last 10 years. The outcomes scored were
subjective pain scores and functional outcome scores.
Results: Eighty two randomized studies were identified, of which 7 met our inclusion criteria. Three studies found a
significant difference in pain scores when comparing acupuncture, or sham acupuncture, with conventional therapy
or no care. Two studies demonstrated a significant difference between acupuncture treatment and no treatment or
routine care at 8 weeks and 3 months. Three studies demonstrated no significant difference between acupuncture
and minimal/sham acupuncture with no difference in pain relief or function over 6 to 12 months.
Conclusions: This review provides some evidence to support acupuncture as more effective than no treatment,
but no conclusions can be drawn about its effectiveness over other treatment modalities as the evidence is
conflicting.Introduction
Low back pain is a common musculoskeletal disorder
defined as pain and soreness, muscle tension, or stiffness
in the lumbosacral area of the spine which does not have
a specific cause [1]. Varying structures can contribute to
these symptoms, including the joints, discs and connect-
ive tissues [1]. Disc degeneration and facet joint degener-
ation have been correlated with low back pain [2].
Approximately 90 percent of cases of low back pain are
defined as non-specific [3]. Non-specific low back pain
has no serious underlying pathology and no definable
cause. It can also be classified into acute, sub acute and* Correspondence: ajphutch@hotmail.com
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distribution, and reproduction in any mediumchronic. Most patients with acute low back pain recover
quickly with 60-70% recovered by 6 weeks, but after 12
weeks recovery is slow and the development of chron-
icity occurs [4]. Chronic low back pain is defined as pain
persisting more than 3 months [5].
Low back pain results in high health costs and incap-
acity to work causing an economic burden to society [6].
A national survey carried out by the UK Department of
Health in 1998 found that 40% of adults had suffered
from back pain lasting more than a day in the previous
12 months [7]. This illustrated back pain to be the
nation’s leading cause of disability with 1.1 million
people disabled by it. In 2005, the British Trade Union
Congress estimated 4.9 million working days lost due to
low back pain [8]. One study estimated the total cost
associated with the care and treatment of low back pain
in the UK to be £1632 million with 37% related tontral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
Figure 1 Number of studies identified and evaluated during
the systematic review process.
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14% to primary care, 7% to medication, 6% to commu-
nity care and 5% to radiology and imaging [9].
Evidence based guidelines for the management of low
back pain have been published in a number of countries
worldwide to try to improve patient outcomes [10].
There are many therapeutic treatments available but it is
unclear from the literature which intervention is the
most effective in treating nonspecific low back pain.
Recently published NICE guidelines highlight the need
for promotion of self-management and recommend a
structured exercise programme, a course of manual
therapy or a course of acupuncture of up to 10 sessions
over 12 weeks [1]. Acupuncture has become a popular
alternative treatment modality used by patients with low
back pain and a course of acupuncture has been shown
to be effective in relieving pain [11,12].
Acupuncture is based on the concepts of Chinese
Medicine. The Chinese believe there are 12 main
meridians in the body in which Qi energy must flow
effectively through [13]. Fine gauge needles are inserted
into certain points along these meridians activating the
body’s natural healing. The needles are stimulated to
achieve De Qi which is a feeling of warmth and heavi-
ness [14]. Acupuncture is known to cause inhibition at
the dorsal horn by activating the descending inhibitory
pathways and stimulating release of opioids and
serotonin [15]. Western acupuncture is an adaptation of
Chinese acupuncture using some of the same classical
points alongside extra needling points. Western
acupuncture is practiced within the health service by
doctors, physiotherapists and other healthcare practi-
tioners [13].
This purpose of this study was to perform a review of
the literature to assess the effectiveness of acupuncture




A comprehensive literature search was conducted through
Medline from 1950 to 2011 using OVID. Medical Subject
Headings (MeSH) searched were “acupuncture therapy”
or “acupuncture” or “acupuncture points”, and “treat-
ment” or “therapeutics”, and “low back pain”. Boolean
operators were used and the search was limited to rando-
mized controlled trials published within the last 10 years
in English.
Inclusion criteria
Trials were included if they were randomized controlled
trials within the last 10 years. The participants of inter-
est were adults suffering from non-specific low back
pain for 12 weeks or more with the study’s providingevaluation at three months or more. The treatments
used were manual acupuncture which is the insertion of
needles into acupuncture points along a meridian.
Exclusion criteria
Trials were excluded if they were not randomized
controlled trials, were duplicated studies, subject’s had
low back pain of known origin (e.g. pregnancy, pain
during labour or osteoporosis); compared different forms
of acupuncture, used purely electro-acupuncture or
auricular acupuncture or targeted a specific age group
(e.g. the elderly) or analyzed cost effectiveness in
isolation.
Results
The search identified 82 studies using the MeSH head-
ings. The studies were screened initially and 72 studies
were excluded as they looked at participants who were
pregnant or elderly; the intervention was electro-
acupuncture or they were non-randomized studies. Ten
randomized controlled trials remained. On screening of
these studies, 3 were excluded on their abstract, there-
fore 7 randomized controlled studies fulfilled our inclu-
sion criteria (Figure 1).
There were a total of 13,874 participants with non-
specific low back pain in these 7 studies evaluating manual
acupuncture treatment with a control. The controls were
minimal (sham) acupuncture, conventional treatment,
placebo TENS and no treatment at all. The primary
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ity Questionnaire (HFAQ), Von Korff Pain chronic pain
scale, Visual Analogue Scale (VAS), Roland Morris
Disability Questionnaire (RMDQ) and SF-36. Pain Disabil-
ity Index, Oswestry Disability Index, SF-12, McGill
present pain index, low back pain rating scale were
examples of secondary outcome measures used. A
summary of the details of studies are found in Table 1.
The studies
Witt et al. recruited participants requesting acupuncture
for the treatment of low back pain, who were insured by
one of the participating social health insurance funds
[16]. Eleven thousand, six hundred and thirty partici-
pants were randomly allocated into either the acupunc-
ture group that received immediate acupuncture for 3
months or the control group who received delayed acu-
puncture after 3 months. Patients continued to receive
routine care throughout the study. The outcome mea-
sures were HFAQ, SF-36 and low back pain rating scale
measured at 3 and 6 months via questionnaires.
At 3 months mean HFAQ scores had increased by
12.1 points (15%) in the acupuncture group and by 2.7
points (3.5%) in the control group. The difference was
9.4 points (95% confidence interval) which was statisti-
cally significant (p < 0.01) showing acupuncture more
effective than routine care. The SF-36 and Low Back
pain rating scale were statistically significantly improved
at 3 months in the acupuncture group compared to the
control (p < 0.01). The non-randomized acupuncture
group’s HFAQ increased by 14.6 points, 1.5 points more
than the randomized acupuncture group (p < 0.01).
After sub-analysis of the data acupuncture was seen to
have a greater effect on patients with worse back
function (p < 0.01) that were younger (p < 0.01). The
changes at 6 months were slightly lower than at 3
months.
Haake et al. compared acupuncture treatment (needle
insertion of 5 to 40 mm) with sham acupuncture (needle
insertion of 1 to 3 mm) and a control of conventional
therapy consisting of physical therapy, exercise and
drugs [17]. All participants had non-specific low back
pain for more than 6 months and were aged over 18
years. The participants received ten, thirty minute ses-
sions usually twice a week and an extra 5 sessions if they
showed a 10-50% reduction in pain. One thousand one
hundred and sixty two patients were randomized. The
outcome measures were Von Korff chronic pain scale
HFAQ and SF-12.
There were a variety of interventions given in the con-
ventional therapy group including physiotherapy, mas-
sage, electrotherapy, injections and general exercise, of
which some are more evidence based than others. There
were statistically significant improvements in theacupuncture and sham acupuncture groups in their pri-
mary outcome measures (p < 0.01) over conventional
therapy but no significant difference at 6 months be-
tween acupuncture and sham acupuncture (p = NS).
The HFAQ scores and Von Korff pain scores improved
in all three groups.
Brinkhaus et al. compared acupuncture treatment with
minimal acupuncture (sham) and a control group of
patients on a waiting list [18]. Participants were aged be-
tween 40 to 75 years with non-specific low back pain for 6
months or more. The acupuncture treatment was semi-
standardized with the physicians using local and distal
points to needle, with needles of unspecified length and
stimulating the needles to achieve De Qi where possible.
The minimal acupuncture group had needles inserted 20
to 40 mm, in predefined non acupuncture points, away
from the lower back and these were not stimulated. The
treatment in both groups consisted of twelve, thirty mi-
nute sessions over eight weeks. The outcome measures
were Visual Analogue scale (VAS), Pain Disability Index
and SF-36. Two hundred and ninety eight participants
were randomized in a 2:1:1 ratio in favour of the acupunc-
ture group. All completed questionnaires were sent dir-
ectly to the study centre. The VAS decreased by 28.7 mm
(SD +/- 30.3 mm) in the acupuncture group at 8 weeks
and by 23.6 mm (SD +/- 31.0 mm) in the minimal acu-
puncture group. The difference between acupuncture and
minimal acupuncture was 5.1 mm (p = NS) and 21.77
mm between the acupuncture group and the waiting list
group (p < 0.01). At 8 weeks there were significant differ-
ences between the acupuncture group and the waiting list
group but not between the acupuncture and minimal acu-
puncture groups. The differences in outcome measures
were reduced at 26 and 52 week follow ups. Comparison
was difficult beyond 12 weeks as by then the control
group had received acupuncture treatment.
Thomas et al. compared acupuncture treatment with
usual care in patients with non specific low back pain of 4
to 52 weeks in duration, aged 18 to 65 years [19]. The acu-
puncture group received ten individualized sessions over 3
months. The acupuncturists determined the number of
sessions and the contents of the sessions. There was no
standardization of the acupuncture points used, the num-
ber of needles used, the duration of treatment, the depth
of needle insertion or if the needles were manually stimu-
lated. The usual care group was given National Health
Service (NHS) treatment according to their general prac-
tioner’s assessment of their needs.
The primary outcome measure was the bodily pain
dimension of the SF-36 at one year. A number of
secondary outcome measures measuring pain again were
also used, including Oswestry pain Disability Index, the
McGill present pain index and the remaining dimen-
sions of the SF-36. Follow up questionnaires were
Table 1 Study characteristics and critical appraisal of studies examining the effectiveness of acupuncture for low back
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dred and forty one participants were randomized.
The acupuncture group received an average of 8.1
treatments. Patients in both groups received various
other interventions. The results showed an intervention
effect of 5.6 points (p = 0.06) in the SF-36 at 12 months
and an estimated effect of 8.0 points (p < 0.01) at 24
months in the acupuncture group. No evidence of func-
tional improvement was found and no data at 3 months
is reported.
Cherkin et al. randomized 638 adults, with low back
pain for more than 3 months, into individualized acu-
puncture, standardized acupuncture, simulated acupunc-
ture or usual care [20]. Individualized acupuncture was
prescribed by the diagnostician for each participant. Stan-
dardized acupuncture used set points prescribed by
experts. Simulated acupuncture used a toothpick and
guide tube. All participants underwent 10 treatment ses-
sions. Outcome measures were assessed at 8, 26 and 52
weeks and included Roland Morris Disability Question-
naire, “Bothersome” Score and SF-36. There was a statisti-
cally significant improvement in function (RMDQ) in all
groups at 8 weeks (p < 0.01) but was no longer significant
at 52 weeks. The real and simulated acupuncture groups
did not differ from each other (p = NS). At 8 weeks the
proportion of patients improved in RMDQ scores was sig-
nificantly greater in the real and simulated acupuncture
groups compared with usual care (p < 0.01).
Kerr et al. randomly allocated 60 patients, with low
back pain for more than 6 months, into 2 groups to re-
ceive either acupuncture or placebo TENS. Participants
were treated weekly for 6 weeks with outcome measures
including McGill Pain Questionnaire [21]. The VAS and
SF-36 scores were collected pre and post treatment. Fol-
low up was at 6 months. The acupuncture treatment
was standardized using set points and 11 needles only
for a duration of 30 minutes. Placebo TENS used 4 elec-
trodes over the lumbar spine for 30 minutes. Themachine was switched on but the circuit was broken so
no current actually reached the patient. Both groups
showed an improvement in their pre and post scores at
6 months. In the acupuncture group there was a signifi-
cant difference in SF-36 (p < 0.01), MPQ (p < 0.01) and
ROM (p < 0.01). There was a statistically significantly
improvement in SF-36 for TENS placebo group (p < 0.01)
and ROM (p < 0.05) and VAS (p < 0.05). There was no
significant difference between the 2 groups for any out-
come measure.
Leibing et al. randomly allocated 131 patients aged be-
tween 18 and 65 years with non-radiating low back pain
of less than 6 months in duration [14]. All patients
received 26 sessions of physiotherapy. The control group
solely underwent physiotherapy, while the acupuncture
group additionally received 20 sessions of traditional
standardized acupuncture over 12 weeks. Fixed points
were needled to a depth of 10-30 mm and stimulated to
achieve De Qi. The sham acupuncture group 20 sessions
of minimal acupuncture with needles inserted to a depth
of 10-20 mm and not stimulated. Outcome measures
were pain intensity, measured using a VAS, pain disabil-
ity index, psychological distress, using the hospital anx-
iety and depression scale and lumbar spine flexion.
At 12 weeks acupuncture was superior to the control
group in pain intensity (p < 0.01), pain disability (p < 0.01)
and psychological distress (p < 0.05). There was no signifi-
cant difference between acupuncture and sham acupunc-
ture in pain disability or intensity although there was a
difference in psychological distress (p < 0.05). At I year
acupuncture was still superior to the control in pain dis-
ability (p < 0.05) but there were no differences between
acupuncture and sham acupuncture. There were no differ-
ences in spine flexion throughout.
All 7 studies used outcome scores that assessed pain,
disability and function. Witt et al demonstrated a statis-
tically significant improvement in SF-36 (p < 0.01) and
HFAQ (p < 0.01) scores at 3 months in the acupuncture
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larly found a statistically significant increase in RMDQ
scores in both the real and simulated acupuncture group
(p < 0.01) over usual care at 8 weeks but there was no
difference between real and simulated acupuncture (p = NS)
[20]. Kerr et al showed a significant difference in the SF-36,
McGill pain score and ROM in the acupuncture group
when comparing pre and post scores at 6 months (p < 0.01)
[21]. But this study revealed identical results for the pla-
cebo TENS patients with no difference in outcome scores
between placebo TENS and acupuncture at 6 months.
Thomas et al showed no functional improvement in acu-
puncture over usual care [19].
Brinkhaus et al revealed a significant reduction in VAS
score for pain in the sham and acupuncture groups over
patients on the waiting list at 8 weeks (p < 0.01) al-
though there was no significant difference between the
sham and acupuncture groups themselves [18]. The
study by Haake et al supported these results stating a
significant improvement in Von Korff pain scores in
both the acupuncture and sham acupuncture over con-
ventional therapy at 6 months (p < 0.01) [17]. As in the
previous study there was no significant difference found
between the sham and acupuncture groups (p = NS).
The study by Leibing et al. [14] found similar results
with a significant improvement in VAS scores at 12
weeks in the acupuncture group over the control (p <
0.01) which was the same at 1 year. Once again, there
was no significant difference found between acupuncture
and sham acupuncture.Discussion
This review provides some evidence to support acupunc-
ture is better than no treatment, and some forms of con-
ventional therapy, in providing some pain relief. The
evidence from this review supports the theory that there
is no significant difference between acupuncture and
sham/ minimal acupuncture in providing pain relief and
improvements in function.
Five studies [14,16-18,20] found a significant difference in
their primary outcome measures- HFAQ, VAS, Roland
Morris Disability Questionnaire, McGill Pain Index and
Von Korff pain scores when comparing acupuncture, or
sham acupuncture, with conventional therapy or no care.
Two studies [16,18] demonstrated a significant difference
between acupuncture treatment and no treatment or rou-
tine care at 8 weeks and 3 months. One study [16] found a
significant improvement in pain, function and quality of life
after acupuncture treatment compared to routine care at 3
months. Interestingly their study had a non-randomized
arm consisting of participants refusing randomization, but
requesting acupuncture. This group showed even greater
improvements in these outcome measures which couldsupport a degree of psychological response to treatment
overestimating the effects of acupuncture. The improve-
ment in pain in patients in the acupuncture group wasn’t
significant enough for the patients to reduce the number of
analgesics used during the trial as there was no significant
difference between groups in analgesics being prescribed.
Two studies [17,19] showed conflicting evidence as to
whether acupuncture was more effective than conven-
tional treatment. Thomas et al. [19] showed minimal dif-
ference between acupuncture and usual care at 1 year,
whereas Haake et al. [17] found acupuncture better than
conventional therapy at 6 months. In both studies the
control groups received a variety of interventions with
some more evidence based than others making definitive
conclusions about acupuncture’s effectiveness over such
a broad range of therapies difficult to conclude. Due to
high drop-out rates in the study by Thomas et al. [19],
the study may have been underpowered to detect a sig-
nificant difference.
Three studies [14,17,18] demonstrated no significant
difference between acupuncture and minimal/sham acu-
puncture. There was no difference in pain relief or func-
tion over 6 to 12 months. Needle depth insertion varied
between studies in both the acupuncture group and sham
group. Haake et al. [17] inserted sham needles very super-
ficially at 1 to 3 millimeters and the acupuncture group’s
at 5 to 40 millimeters whereas Brinkhaus et al. [18]
inserted the sham acupuncture needles into a greater
depth of 20 to 40 millimeters mimicking the first studies
treatment group. Leibing et al. inserted the acupuncture
needles to a depth of 10-30 mm compared to 10-20 mm
for the sham acupuncture. There appears to be no stand-
ardisation of the depth of needle insertion for true acu-
puncture compared to sham/ minimal acupuncture. The
impact of this is difficult to assess as in practice different
acupuncture points require different depth of needle in-
sertion depending on their location. These 3 studies
[14,17,18] stimulated the inserted needles in the acupunc-
ture groups to achieve De Qi. All studies found no differ-
ence between the acupuncture treatment and the sham
treatment questioning if stimulation of needles to achieve
De Qi is necessary to be an effective treatment or indeed if
needling specific points along a meridian is necessary, as
needle insertion of minimal depth appears to have the
same treatment effect.
There was limited standardization of needling techni-
ques within the studies. Three studies [14,17,18] stan-
dardized the number of needles used. One study [18]
used 6 to 10 needles in the sham acupuncture group
and ten needles in the acupuncture group. The other
study [17] used double the amount of needles at 14 to
20 per treatment in both groups. The details of the
needling points used by the physicians were presented
in only one study [18].
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acupuncture and sham acupuncture the evidence may
advocate that needling soft tissue has a beneficial effect
in relieving pain. Acupuncture could then be used as an
adjunct to relieve pain, enabling patients to partake in a
more rigorous treatment program for their lower back.
There was limited evidence from these studies to sup-
port the NICE guidelines recommendations of ten treat-
ments over a twelve week period [1]. One study [17]
carried out ten sessions in a five week period while two
of the studies [16,18] offered weekly treatments provid-
ing up to 12 to 15 sessions although one study [16] iden-
tified the variation in the number of treatment sessions
with some participants receiving 5 sessions compared to
other participants in the same study receiving 15 ses-
sions. These studies demonstrated a reduction in pain in
the acupuncture groups compared to either no treat-
ment or conventional therapy [16,17,18]. A fourth study
[14] provided 20 sessions of acupuncture or sham acu-
puncture treatment over 12 weeks with sessions twice
weekly initially. There was no evidence from these
studies to support acupuncture providing long term
pain relief benefit with all significant differences in
pain being at 8 weeks to 3 months follow up. Recently
published recommendations supported acupuncture as
one treatment option for low back pain and suggested
10-12 acupuncture sessions over an 8 week period fol-
lowed by a review of the patient’s pain, mood and gen-
eral activity level prior to receiving further acupuncture
sessions [2].
This review has limitations with only 7 studies reviewed
and limited to publications in the last 10 years. There is a
broad age variation of participants in these studies. Two
studies reviewed participants 18 to 65 years of age [14,19]
with the other study’s participants ranging up to 86 years
of age. This disparity in age range may impact upon the
results as those suffering low back pain at 55 years and
over may be suffering from degenerative changes. Three
studies [16-18] ensured the participants had non-specific
low back pain for at least 6 months in duration. The
fourth study’s participants were suffering low back pain
from 4 to 52 weeks encompassing the sub-acute back pain
sufferers with the chronic and those suffering additional
leg pain [19]. There is great disparity in the methodologies
and the treatment techniques used. The majority of these
studies invited participants who wanted acupuncture
treatment to join their studies potentially producing a se-
lection bias. These participants may have brought positive
expectations thereby influencing the results. The studies
were limited to English studies when numerous research
has been carried out in various countries such as China.
The majority of outcome measures used in these studies
were pain related rather a combination of pain scores and
functional measures.Conclusion
This review provides some evidence to support acupunc-
ture is more effective than no treatment but no conclu-
sions can be drawn about its effectiveness over other
treatment modalities as the evidence is conflicting. This
review demonstrated sham acupuncture may be as ef-
fective as acupuncture which challenges the importance
of needling along a meridian, the depth the needles need
to be inserted and whether stimulation of the needles
influences effectiveness of treatment. This review cannot
provide guidance to the length of treatment sessions, the
frequency of sessions, the number of needles needed or
placement of needle insertion as there is great disparity in
the acupuncture techniques used and no standardization
of treatment.
In practice, acupuncture is rarely used in isolation but
rather as an adjunct to other therapy modalities and this
limited evidence supports this. There is a need for more
research in this area to review acupuncture’s effective-
ness as an adjunct to other therapy and compare the im-
portance of needle placement, the depth of needle
insertion, duration of treatment and the importance of
needle stimulation to achieve De Qi. Trials using non-
penetrating sham needles may be a more appropriate
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